1. Background {#sec84098}
=============

Obesity is a significant public health problem, which is quickly increasing worldwide ([@A24685R1]-[@A24685R3]). In 2005, according to WHO estimate, approximately 1.6 billion adults were overweight and at least 400 million adults were obese worldwide ([@A24685R4]).

A prevalence of 30% of adult population in the United States, 11% in the UK and 10% in Italy were reported ([@A24685R5]). Obesity is associated with diseases including type II diabetes, hypertension, cardiovascular disease, osteoarthritis and a major cause of preventable mortality ([@A24685R1], [@A24685R6]-[@A24685R9]). As estimated, 325000 mortality and 4.3% to 5.7% of health care costs (approximately 39-52 billion dollars) are allocated to obesity annually ([@A24685R10]). Obesity has also a negative effect on sexual function ([@A24685R11], [@A24685R12]), body image ([@A24685R13]) self-esteem ([@A24685R5], [@A24685R14]) and quality of life ([@A24685R15], [@A24685R16]).

Sexuality is a central part of individual's life ([@A24685R5]), which its disruption, affects women's health, psychosocial factors significantly and causes emotional distress, leading to relationship problems ([@A24685R17], [@A24685R18]). The prevalence of sexual dysfunction among all women is 25% to 63%. If female sexuality is disturbed, consequences may be family disputes and divorce and reproduction is also affected ([@A24685R19]). Research shows that obesity is associated to specific sexual dysfunctions such as loss of desire, poor sexual function and avoidance of sexual encounters. This would negatively affect patients\' sexual life ([@A24685R9]). Most research has focused on morbidly obese men ([@A24685R20], [@A24685R21]). There have been few studies on women ([@A24685R22], [@A24685R23]). A number of studies showed an association between BMI (body mass index) and FSD (Female Sexual Dysfunction). While, some others suggested no relationship between them ([@A24685R4]).

2. Objectives {#sec84099}
=============

Understanding complex interactions between obesity and other risk factors of sexual dysfunction is poorly and insufficiently investigated. Therefore, the aim of this study was to investigate the association between body weight and sexual dysfunction in Kurd women from Ilam, western Iran.

3. Patients and Methods {#sec84105}
=======================

This was a case-control study on 120 women \[64 with FSD (case group), 64 without FSD (control group)\], who were attending the primary health centers of Ilam University of Medical Sciences (Western Iran) from September 2010 to September 2011. The data extract center was governmental. The sample size was determined using the information obtained from a pilot study with 15 patients and the following formula:

f1 and f2 (An estimate of the standard deviation of BMI in the two groups with and without FSD respectively 4.5 and 3.1 were obtained in a pilot study).

m1 and m2 (An estimate of the mean of BMI in the two groups with and without FSD, respectively 26.4 and 24.5 were obtained in a pilot study).

The inclusion criteria included aged 18-50 years, married, being Muslim and resident of Ilam. The exclusion criteria included women with chronic or severe medical illnesses or psychiatric illnesses, diabetes mellitus, gynecological surgery, lower urinary tract symptoms, pelvic trauma, polycystic ovarian syndrome, abnormal thyroid function, drug abuse, infertility and menopause state.

3.1. Sampling {#sec84100}
-------------

A multiple stage random sampling design was used. In the first stage, using stratified random sampling, city of study was divided into four sections according to geographical location. Secondary, of each section one primary health center was selected using simple randomization (health centers NO: 3, 4, 7, 10). Women were randomly selected by simple random sampling from the record list of the health center at our institution. From each of the health centers, 16 case and 16 control subjects were selected.

Women accepted an interview and were available for a 1-hour face-to-face interview by midwifes. Using a standard questionnaire of demographic characteristics, subject's age, duration of marriage, type of residence, menarche age, frequency of sexual intercourse per week, educational level, smoking, age of the husband, number of children, contraception use and occupational status were assessed in all women.

Height and weight were recorded with centimeters and balance. We used the WHO classification of BMI (weight (kg)/(height m^2^) and Women with FSD were divided according to BMI in normal weight (BMI \< 25) or overweight/obese (BMI ≥ 25). Waist-to-hip ratio (WHR) was calculated as waist circumference in centimeters divided by hip circumference in centimeters.

3.2. Assessment of FSD {#sec84101}
----------------------

FSD was evaluated with the Iranian version of the Female Sexual Function Index (FSFI) ([@A24685R24]). The questionnaire assessed sexual functioning or problems during the last four weeks. According to the FSFI, sexual function domains consisted of sexual desire, arousal, lubrication, orgasm, satisfaction and pain during sexual intercourse. Sexual desire was assessed as frequency and desire level with two questions. Arousal was assessed as frequency, level, confidence and satisfaction with four questions. Lubrication was assessed as frequency, difficulty, frequency of maintaining and difficulty in maintaining with four questions. Orgasm was assessed as frequency, difficulty and satisfaction with three questions. Satisfaction was assessed as the amount of closeness with partner, sexual relationship and overall sex life with three questions. Pain was assessed as pain frequency during vaginal penetration and pain frequency following vaginal penetration with three questions.

The prevalence of sexual dysfunction was also calculated for each domain and compared between the groups. Therefore, sexual dysfunction for each domain was considered in the presence of a desire score of 3.3 or less (score range 1 to 5), an arousal score of 3.4 or less (score range 0 to 5), a lubrication score of 3.4 or less (score range 0 to 5), an orgasm score of 3.4 or less (score range 0 to 5), a satisfaction score of 3.8 or less (score range 0 or 1 to 5) and a pain score of 3.8 or less (score range 0 to 5). For each six domains, a score was calculated and the total score was obtained by adding six domain scores. The total score ranged from 2 to 36. A total score of more than 28 was considered normal female sexual function and a total score of less than 28 was considered sexual dysfunction. Interviewer (midwife) matched respondents on various social attributes in an interview averaging 45 minutes. The interviewer was a same midwife in whole study.

Three questions assessed the degree of satisfaction regarding the main opposite-sex partner. Respondents were first asked to rate how physically pleasurable they found sex with their current regular partner (not at all pleasurable, slightly, moderately, very or extremely pleasurable), then asked how satisfied they were with sexual relationship overall and how emotionally satisfying they found the relationship (not at all satisfied to extremely satisfied) ([@A24685R4]).

3.3. Validity and Reliability {#sec84102}
-----------------------------

The FSFI was previously described by Rosen et al. ([@A24685R25]). The Iranian version of the FSFI was previously validated by Mohammadi Kh et al. ([@A24685R24]). To determine the validity of the Iranian version of the FSFI, content validity was used. The questionnaire was given to 10 faculty members of Ilam University of Medical Sciences and was used after revision. To determine the reliability of questionnaire, Cronbach's alpha test was used. The reliability of the Iranian version of the FSFI was 0.83.

3.4. Ethical Consideration {#sec84103}
--------------------------

The study was approved by the Institutional Committee of Ethical Practice of our institution, and all women gave an informed written consent (EC/88/H/259, date: 1/Dec/2009).

3.5. Statistical Analysis {#sec84104}
-------------------------

All statistical analyses were performed using SPSS, version 16 (SPSS Inc, Chicago, IL,USA). Categorical data were expressed as percentages. Values were presented as mean ± SD. One-way ANOVA and independent t-test were used to compare parametric sexual function scores. Pearson correlation coefficient or Spearman rank order correlation test and regression analyses were performed when appropriate. P \< 0.05 was considered significant.

4. Results {#sec84106}
==========

Eight subjects from case group were excluded due to exclusion criteria. None of the control group were excluded. Clinical and general characteristics of women are shown in [Table 1](#tbl21476){ref-type="table"}. There was no significant difference in anthropometric measures (BMI and WHR) between the two groups of women with or without FSD.

###### FSFI Scores and Clinical Characteristics for Each Sexual Function Parameter ^[a](#fn19240){ref-type="table-fn"}^

  Parameters              Women With FSD (n = 56)   Women Without FSD (n = 64)   P Value
  ----------------------- ------------------------- ---------------------------- ---------
  **Age, y**              32.8 ± 2.1                32.1 ± 3.1                   0.14
  **Menarche age, y**     13.1 ± 2.1                13.6 ± 2.8                   0.11
  **BMI, kg/m** ^**2**^   27.3 ± 4.6                22.5 ± 2.8                   0.001
  **WHR**                 0.93 ± 0.03               0.81 ± 0.02                  0.01
  **Smoking**                                                                    0.48
  Yes                     2                         3                            
  No                      54                        64                           
  **Education**                                                                  
  Primary school          5 (8.9)                   6 (9.3)                      0.18
  High school             46 (82.1)                 49 (76.5)                    0.26
  Graduate                5 (8.9)                   9 (14.00)                    0.08
  **FSFI score**          21.89 ± 2.8               29.46 ± 3.1                  0.001
  **Desire**              3.1 ± 0.7                 4.3 ± 0.5                    0.001
  **Arousal**             3.1 ± 0.9                 4.5 ± 0.7                    0.001
  **Lubrication**         3.0 ± 0.3                 5.1 ± 0.5                    0.001
  **Orgasm**              2.9 ± 0.5                 5.2 ± 0.3                    0.001
  **Satisfaction**        3.5 ± 0.6                 5.1 ± 0.4                    0.001
  **Pain**                4.3 ± 0.6                 4.9 ± 0.3                    0.001

^a^ Data are presented as Mean ± SD and No. (%).

The lists of FSFI score as well as sexual function scores for each sexual function parameter are shown in [Table 1](#tbl21476){ref-type="table"}. There were significant differences in each parameters between the two groups of women. FSFI score was significantly lower in overweight/obese women (20.45 ± 9.4) ([Table 2](#tbl21477){ref-type="table"}).

###### FSFI Score and Clinical Characteristics in Women With FSD According to BMI ^[a](#fn19241){ref-type="table-fn"}^

  Parameters              Normal Weight, BMI \< 25 (n = 28)   Overweight/Obese, BMI ≥ 25 (n= 28)   P Value
  ----------------------- ----------------------------------- ------------------------------------ ----------
  **Age,**y               31.8 ± 2.4                          32.1 ± 2.1                           0.18
  **BMI, kg/m** ^**2**^   23.3 ± 1.1                          28.8 ± 3.6                           \< 0.001
  **WHR**                 0.82 ± 0.05                         0.94 ± 0.07                          \< 0.05
  **Mean menarche age**   13.4 ± 1.1                          13.5 ± 1.4                           0.16
  **FSFI score**          20.45 ± 9.4                         16.2 ± 2.8                           \< 0.05
  **Desire**              3.43 ± 0.7                          2\. 3 ± 0.8                          \< 0.05
  **Arousal**             3.1 ± 0.9                           2.1 ± 0.6                            \< 0.05
  **Lubrication**         3.1 ± 0.6                           2.18 ± 0.9                           \< 0.05
  **Orgasm**              2.83 ± 0.9                          1.91 ± 0.5                           \< 0.05
  **Satisfaction**        3.04 ± 0.8                          2.1 ± 0.8                            \< 0.05
  **Pain**                4.7 ± 0.5                           4.6 ± 0.7                            \> 0.05

^a^ Data are presented as Mean ± SD.

FSFI strongly correlated with BMI (r = -0.68, P \< 0.001) in women with FSD. Of six sexual function parameters, pain (r = -0.12, P \> 0.05) and desire (r = -0.17, P \> 0.05) did not correlate with BMI; while, there was a strong and inverse correlation between BMI and arousal (r = -0.71, P \< 0.001), lubrication (r = -0.61, P \< 0.001), orgasm (r = -0.52, P \< 0.001) and satisfaction (r = -0.54, P \< 0.001). Age had a significant correlation with FSFI. WHR correlated with FSFI score (r = -0.29, P \< 0.05) (expect for desire and pain, P \> 0.05) ([Table 3](#tbl21478){ref-type="table"}).

###### Correlation of FSFI Score With BMI and Clinical Parameters in Obese Women With FSD ^[a](#fn19242){ref-type="table-fn"}^

  Characteristic   FSFI score              Desire                  Arousal                 Lubrication             Orgasm                  Satisfaction            Pain
  ---------------- ----------------------- ----------------------- ----------------------- ----------------------- ----------------------- ----------------------- ----------------------
  **Age**          r = -0.71, P \< 0.001   r = -0.62, P \< 0.001   r = -0.43, P \< 0.05    r = -0.48, P \< 0.05    r = -0.56, P \< 0.001   r = -0.61, P \< 0.001   r = -0.44, P \< 0.05
  **BMI**          r = -0.68, P \< 0.001   r = -0.17, P \> 0.05    r = -0.71, P \< 0.001   r = -0.61, P \< 0.001   r = -0.52, P \< 0.001   r = -0.54, P \< 0.001   r = -0.12, P \> 0.05
  **WHR**          r = -0.29, P \< 0.05    r = -0.15, P \> 0.05    r = -0.26, P \< 0.05    r = -0.32, P \< 0.05    r = -0.38, P \< 0.05    r = -0.39, P \< 0.05    r = -0.17, P \> 0.05

^a^ Abbreviations: BMI, body max index; WHR, waist-to-hip ratio; FSD, female sexual dysfunction; FSFI, Female Sexual Function Index.

There was a weak association between BMI and extreme satisfaction (r = -0.28, P \< 0.05). Extreme physical pleasure (r = -0.19, P \> 0.05) and extreme emotional satisfaction (r = -0.16, P \> 0.05) were not correlated with BMI ([Table 4](#tbl21479){ref-type="table"}). The Regression Analyses of FSFI score with BMI are show in ([Table 5](#tbl21480){ref-type="table"}).

###### Correlation of BMI With Sexual Satisfaction in Obese Women With FSD

  Characteristic                       BMI
  ------------------------------------ ----------------------
  **extreme physical pleasure**        r = -0.19, P \> 0.05
  **extreme sexual satisfaction**      r = -0.28, P \< 0.05
  **extreme emotional satisfaction**   r = -0.16, P \> 0.05

###### Regression Analyses of FSFI Score With BMI ^[a](#fn19243){ref-type="table-fn"},\ [b](#fn19244){ref-type="table-fn"}^

  FSFI score       FSFI score                                  Desire   Arousal                                     Lubrication                                  Orgasm                                      Satisfaction                                Pain
  ---------------- ------------------------------------------- -------- ------------------------------------------- -------------------------------------------- ------------------------------------------- ------------------------------------------- -------
  **B**            -1.50                                       -0.26    -0.01                                       -0.16                                        -0.47                                       -0.05                                       -0.42
  **Std. Error**   0.06                                        0.04     0.05                                        0.05                                         0.04                                        0.05                                        0.04
  **β**            -0.91                                       -0.96    -0.05                                       -0.36                                        -1.00                                       -0.15                                       -1.77
  **t**            -23.80                                      -6.62    -0.32                                       -3.02                                        -11.58                                      -1.04                                       -3.47
  **P value**      0.00 ^[a](#fn19243){ref-type="table-fn"}^   0.07     0.02 ^[b](#fn19244){ref-type="table-fn"}^   0.003 ^[b](#fn19244){ref-type="table-fn"}^   0.00 ^[a](#fn19243){ref-type="table-fn"}^   0.04 ^[b](#fn19244){ref-type="table-fn"}^   0.14

^a^ P \< 0.001.

^b^ P \< 0.05.

5. Discussion {#sec84107}
=============

FSD is a major public health problem ([@A24685R26]) and is worrying for many women physically, emotionally and socially ([@A24685R19]). Obese women compared with men experience more sexual problems ([@A24685R9]). A number of researchers ([@A24685R27], [@A24685R28]) have shown that improving quality of life is positively related to weight loss, while other studies ([@A24685R7]) failed to corroborate such associations. In this study, we found an association between body weight and sexual dysfunction, which is consistent with a number of pervious studies ([@A24685R5], [@A24685R18], [@A24685R29]). We also did not find an association between BMI and physical pleasure or emotional satisfaction, while there was a significant association between BMI and sexual satisfaction. This is consistent with the findings of Smith et al. ([@A24685R4]) and Adolfsson et al. ([@A24685R30]), who found that overweight people did not differ in sexual satisfaction from people of normal weight and contrasted with Melin et al. who found that obese women reported significantly lesser satisfaction with their sexual life ([@A24685R3]). In addition, Bajos et al. showed no differences in the percentage of respondents who were very satisfied with their sexual lives in different BMI categories ([@A24685R23]).

Studies on women have reported conflicting results ([@A24685R5]). Several studies reported a positive correlation between higher BMI and sexual problems ([@A24685R5], [@A24685R18], [@A24685R29]) infertility ([@A24685R2]) and partner dissatisfaction ([@A24685R17], [@A24685R31]). While some others showed no association between obesity and sexual dysfunction ([@A24685R1], [@A24685R32], [@A24685R33]) or satisfaction ([@A24685R30]).

Previous researches examined the impact of bariatric surgery on sexual function using a QoL instrument and revealed positive effects ([@A24685R9]). Kirchengast et al. found that body weight and BMI in women significantly reduced sexual interest ([@A24685R34]). Brody found that hip size was negatively associated with a lower frequency of penile--vaginal intercourse ([@A24685R35]). Esposito et al. showed that women with metabolic syndrome have an increased prevalence of sexual dysfunctions compared with matched control women ([@A24685R26]). Assimakopoulos et al. showed that bariatric surgery is associated with significant BMI reduction, depressive symptom alleviation and improvement in all domains of sexual function except for orgasm ([@A24685R9]). In the US survey, obese men and women reported fewer sexual partners than non-obese individuals ([@A24685R23]). Bajos et al. ([@A24685R23]) and Smith et al. ([@A24685R4]) found no difference in sexual dysfunction between obese or overweight women compared to women with a normal BMI. It is unknown whether overweight women have sexual dysfunction more than non-obese ones. In young women, clinical data shows an unclear association between obesity and sexual satisfaction. However, it seems that weight loss helps to improve sexual performance in overweight women. Improved sexual function after weight reduction in obese young women is probably due to change in sex hormones, estrogen and androgens and improvement of body image ([@A24685R36]).

In previous studies, it was suggested that there are three possible mechanisms through which obese people may have sexual impairment: a) insulin resistance and associated hormonal changes, b) dyslipidemia and related drugs, and c) psychological problems ([@A24685R5]). Psychological factors (such as poor sexual self-esteem leading to difficulty in allowing or initiating sex) or biological factors (such as musculoskeletal problems) might also be involved ([@A24685R23]).

The strength of our study was the use of the Iranian version of the FSFI, which was used to investigate FSD, a version not used in previous Iranian FSD researches. We did a case-control study across a wide range of body weight and in contrast to mailed surveys, comorbidities were assessed and verified by interviewers. A limitation of our study was that discussing sexual issues is a sensitive matter and can be subject to report bias.

Another limitation of our study was assessing only married women and excluding unmarried, separated or divorced ones (because of cultural barriers). Women who were separated or divorced may be more at risk of FSD, which may have falsely raised the prevalence of FSD if included in the study.

In conclusion, we showed that in women with FSD, obesity affects sexuality function. Overweight women were more likely to lack interest in sexual relationship than women with normal BMI. This finding emphasizes the need for systematic evaluation of sexual function in this patient population to disclose a cause and effect relation between obesity and FSD.
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